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Abstract of J P2001 005426 
PROBLEM TO BE SOLVED: To provide a clear 
multilevel color displayable EL display device and 
an electronic device with it. SOLUTION: A current 
supplied to an EL element 1 10 is controlled by 
providing a resistor 109 of a resistance value 
higher than on-resistance of a current controlling 
TFT 1 08 between the current controlling TFT 1 08 
provided on a pixel 104 and the EL element 110 
both provided in a pixel 104. Then, a gradation 
display is performed by a time division drive 
system controlling luminescence and non- 
luminescence of the EL element with the time, 
and the effect due to the characteristic dispersion 
of the current controlling TFT 108 is prevented. 
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V-XttWMM&lfcl 1 lKSf«5*n&. ELif 1 1 

0 ttm^smwfflT f t i o 8 ct^^nfeii ohmi 
S) ELg£&^iMKttftLTi£tt6n;fcii;« 

[0 0 4 2] &43, ffitftflU 0 91imSft$!l»fflTFT 1 

[0 0 4 3] X-f yf^ITFT 1 0 5*<#S 

gltttt C&Sft. mgftlffliPJBTFT 1 0 8 

<oy-b^JEE2r««f-r-5fci6tcn>x>-9-l 1 3*»K(t 
u©3>f>D-113ttX'f7f>yfflTFT 

1 o 5opi/-f>iiiis»*i 1 1 nzmm-ztiT^ 

[0 0 4 4] eL±C9«k*i&iIi*ffi»'A7JStl*7 i i?3';i' 

If *, 
ttHM* fr 3 JtttXDfV* )l7-?m^\z&&-?Z tPi 

[0 0 4 5] AfflWCtt, i^^fdPgiSlx-^ff^^ilHl 
g§114tCli. 17l/-A*nbfyh (ntt2«±©«E 

MPfl^Tsl : Ts2 : Ts3 : - : Ts(n-l) : Ts(n) = 
2° : 2" : 2"' : - : 2-'"'" : 2• , ■■ ,, iztzZ>£.o 

[0 0 4 6] dCOB^f^fiJPisex-^^^^^lilKl 1 4 



I 
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t5ifgl«, ;M^9J®EL&K£A£l$tt*ll*lt 

[0047] w^imm^-^w^R^BBn i 

4*1 C3^y:/ft£0!>«T;Mi , X9l0EL*vttBfc^ 
8LT*>AK -€-©»^. I C^yT-nMtiafnfc 

y^xyW<iLTlrr5S^SB}4. Rf^WKBIt*- 

[0 0 4 8] JfcftftWtB. Wf^WPMIx-^fl** 

^ess 1 1 4 io4. ■T-?m j ^mmm\B}m i 

0 2ROCy- hfl^lKBilRiH-roiSlCT F T 

tSTFTT'WtS^t^ISU^. Sit. C10D« 
^. *I55880EL*i8I*f^xyKi:tTtt 

sifagfi. f$##jKisy-*«^fg£ias&#ELig 

[0 0 4 9] ^B^COT^-^^^T h Vtrxm. 

ELiliSSBtC^T. »fffl«ii<D«IISSEI2fC^-r. 

[0 0 5 0] 0 2 fCfct^T, 1 lliit, 12(4T*6<h 
&3«UUft (EtT. Ttt«£^5) 1 It 

^T(ijgftttS«. tt3tWlC(4;tf5Xgffi. 

fit, f^ss-zn-tx^osiftjaaMS 
[0051] Tt&mi 2\m\z^m-i^y^ts 

(4. IMfr&StctegHfcJiSSiBI. gflU£*l8l£rL<»4gfl;II 
(SiOxNy :x. y tt&ScW&gc. 

[0 0 5 2] 2 0 1liX'(7f/^TFT, 2 0 2(1 
««EftWfflTFT-C*D, ^^fcnftWITFT 

fc*. <*ft«**L-*»*-v>. hi; 

nm.m.^mt\z *> t f tim x« nft^HT fto 
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[0 0 5 3] fcfc*U *K56^C*S^»T. 
ITFTttlMWTFTSnft^HTFTCIil 

S!TFT*fliH*i:£t>nIfl6T?*-5. 

[0 0 5 4] X-f-yf>^ITFT2 0 1 14, 
«13. HK>®«14, LDDS«15a~15d, 
»«fiH*l 6fttf^v*.;HgfiE»*l 7a. 1 7b£-£tJ 

ffitti. y-ne«Dti8> y-h*«i9a, i9b, 
m i smttfNK 2 0. v - xee^ 2 1 mmz h* k >ib 

10 «2 2«*lT*&£tt«. &£. y— hl&WRl 8X 
(4JglBP,fl*fe«*l&2 0J4*K±©^:TFTfc*aT?*o 
Tfc&V>U @&3U43g^lCtfSDTg&£.ti-T*>&^. 
[0 0 5 5] Sfc. 02 ir^-TX-f 7f>yfflTFT 2 
0 1 fcty- hfllffi 19 a. 1 9b*«««»fc»|«SnT* 

20 [0 0 5 6] TJl/^y- h«iStt^7*SftSrffiM-r.5± 

-r*u4. *n«ttiai (b> fr*-rn>y 

>-*M 1 2fc#B&««&/J\3<"r*::4:a«-PS<&. BP 
^. 3>y>1fl 1 2©l?^-®«$r/h$<-r€.Cli:*i-e 
£3<£>T% v;U^y-h^itfr-5dt(4EL^l 0 

[0 0 5 7] X< •y5 L >yfflTFT 2 0 1 fC*3 

(AT(4, LDDtlil 5a~l 5dt4. y- MftgfcBt 1 8 
^Lty-MSl 7a. 1 7bi:ffi&<~>&^<fc'5fCS§: 
30 COJ:'5<c«IJSf4*7«iK*fi«-r*±T#«C 

LDDi«l 5a~ 1 5dC0ft£ 
(4i) (4 0. 5~3. 5 wm, tt*A?)K:(4 2. 0~2. 

5 Mmt-rn«Au. 

[0 0 5 8] ft*M***iLDD*«tC 

IftiT&o. y-h*jEa<fW!ra£*i&i^«) 
tt«5c*j9**nisnfc««) &*ynm<D{g.mz%i%:ff3 

[0 0 5 9] fifiWfflTFT2 0 2«. V — X 

{SgJ£2 6, h*U-r>«g«2 7. LDDI*28Rtfff 

*ju»i*«*2 9**tristt«. y-h«MMHi8, y 
-Mi3o, mimm&m&2 0. y-7sei3ii 

tflCHW-f >IBiSI3 2*fl/TMSn5. fiU 02 
CDig-&te H U-f >®« 27iH K >iS^ 3 2 tO^tC 
titn#3 3, »«H«3 4iA!R»t^nTl»4. 
50 [0 0 6 0] jgta#3 3(401 ( B) ©ffitiifls: 1 0 9 iZ 
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^T(ilM»fflTFT2 0 2©ffitt»Sffi*S-a"tra 
TFTij&tft#3 3 t*««WK*itUTV>*«t. 

[0 0 6 1] **, 5 5-e^^tl?>»Mttfiix#:3 3 
^l£TSI&lcF-fc:>yvX?<hbTfflUSSH& (£L 
T. VX^t^o) CCT«y-hfl3 0 

tra»Kj»«$n*. i2©i&, -77.^1^5 5«y- io 

[0 0 6 2] B2©*jfii:-r.5«£, State 3 3«LD 

x, j^t#©*stwiii*-tf»a[«[jj«ifc5ean*. firt> 

[0 0 6 3] fcfc, ±!5K)<fc^tcSfct*3 3^^«#:M 

[0064] ^fc. mi (b) K^c-r^ic X-f>y^ 

>^fflTFT©KH> TFTffly-hC 
SWSftT^i. *#MCtt«iK£lW»fflTFT2 0 2 CO 
y-hm®3 0IJX-f7? L >J'fflTFT2 0 1C5FH 
>USl4tHK>ffi8 (tttUeW&ttaAS) 2 2 
€r^bT««»K«iKSnT^*. y-H*«i3 30 

iiST*oTtfil>. V-XiEi£!3 lfiiai 

(B) 1 1 0f;i«3i£*a£. 

[0 0 6 5] mmmmmTFT2 o 2i$ELt ; ff:aA 
<nm.ffi.&WLnz>. Jtoittb. ^**;MS (w) «x-f-> 

f>i^fflTFTOft*JHIi!)fe**<»tt'r*i:t 
AfSUi. «*«»fflTFT2 0 2lca«fe* 

mt>mntz^&t>\z, (d Hs*jcKtf-r 

5CtWS b<^. IJL<(i-Bf*fcDO. 5~2 40 
MA (»£b<tel~l. 5«A) i*^i-5{C-r^>. 
[0 0 6 6] J^JiCD^t^lgii^ixh, 09t:iti^ 

tCX-f •v5 1 >^fflTFTcD5 1 ^^JUg$rL 1 ({HbLl 
= L la+Llb) , 3 L **;Mf£W 1 tb, «^©J»ffl 
TFT«^t^ML2, ff^m*W2tbfc 
»#, WlliO. l~5wm (ftStfjKfci 1 -3 Mm) . W 
2te0. 5~3 0 urn (ft^ffJKfi 2 - 1 0 mdi) fTS 
CD*ijff*bt». LlttO. 2~18tfm(tt*M 

fZtt2~l 5jttm) . L2«0. 1 ~ 5 0 hb 
«l~2 0 H m) ttSfflWtl^. fib, U(.±CO» 50 
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mzmfe-rz&m-ttji^o ®9\zmibt<tirzL 3 

[0 0 6 7] 3=fc. H2K*b&EL3i5S£ittt. ®£St 
aifflTFT2 0 2l:*5^T, F b"f > SgA£ 2 7 <h ^ -V 
*;HgJ«jH«2 9 £©MfcLDD«*2 8*»»tt6n. 

F®ffi3 0(rS&oTV^««i:fi&oTtinc^ffi«i: 

[0 0 6 8] MWifflfflm TFT2 0 2I1 EL 2 0 
3€:^7t$-B-5.feJ6tClt^«)^<om«t^)^Tfci!6, zh 
y h**U7&AI=«k*#fl:#K£«i;T*< C£#S 

2 0 2t*7ttII:l/T*<*«. -t-OBt, ^-7«*jS«* 

[0 0 6 9] *y U7ftAi:i«*fl:i:BILT 
tt. y- HiC#l/TLDD««*iIftofc«jS## 

/«t6 0:^LDD*«*lt5>Jfcia!»t*t^'5«faa:«liSK 

[0 0 7 0] ~CDB$. y- hmHtCS&oTcLDDSSJg 
CDfi£tt:0. 1-3 //m (ff£b<(i0. 3 — 1. 5(i 

m) tc-rntf&i^ &.tgx\m*k&m*±%< bxb 

i^. It^TH*7 h*t'J7$Mt5Wi< 

*£C0fi3«l. 0-3. 5iim (!ffSL<IJl. 5- 
2. 0/mi) KTftfcMlH. 

[0 0 7 1] ±S«jgf:*3^Ty-HSaitLD 
V-^IS2 6 <t^v^;Hg^®IS2 9 £CDfS] 

H b--f L D D?I«*^ttT*5^«+ 

[0 0 7 2] £fc, ffivoznffim*:£<-fz>iz^5m 

Jintf, «8EMfPI9 T F T 2 0 2 CDffitt^ (4#fC 

^v*;u^e£®«5) roiKll^lKT^ (»tb<ii5 0 

-lOOnm. ^ei:»*L<li6 0~80nm) Z\t 
fc^T'fc^, i£t', X-f7f>^fflTFT2 0 1©i 

<li20~50nm, $ €. ICjff S b < «2 5 - 4 0 n 
m) CtfcW^lTifcS. 
[0 0 7 3] et±ttH*rtC«*t^nfcTFTO*jSC: 
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H2fctttt»EIK*»«E-r***m(iCta*CMO 
S @SS^H]^ $ ftT t . 

[0074]' H2 K*5^T»iS*ftf^a!e*«<i:*3Ect» 
fSTFTSCMOSH^Kinft^l'STFT 2 0 4 

lc^bfc^-^flWBftBi&i 02. y- bmnmm 

[0 0 7 5] nft^H2 0 5©&ttill V— X* 
®35. HK>««3 6. LDDS«3 7Stfft* 

;«*i«3 8m. LDDffi«3 nty-v-mmm 

1 8^Lty-hti3 9tl6oTH5. 

[0 0 7 6] K W>««fiy©*KLDD««£»JjJcL 

CiOiT^-V^JPMTFT 2 0 5«^"7m»SflIS:ab 
tot, LDD«3 7(i^;y-hf 

[0 0 7 7] CMOSSSfflpf tWlTFT 

2 0 5t4. h** U7aAC«fc4*l5fl:A»%if«K:& 
SfcH©T. 1#t£LDDfgi££&lt&<T J fc£^. fiEo 

*)UMl$.mm.4 2Sr#^. ^-0±(Ctty-h*6ig;^l 8 

FT2 0 4iH«CLDD«*Stttt, *7h + tU7 

[0 0 7 8] Sfc, nft^HTFT2 0 4aifpf 
t^HTFT2 0 5tt^n^*lSglBP B t Jlfe»8S2 0 tC 
ffifrtt. V-XBS^4 4. 4 5d^BKStl^>. Sfc, h* 
k-f >Ei^4 6 ft«t oTPfl#tt«««K:«*Sn.5. 

[0 0 7 9] 'AlZ, 4 7 14SS 1 /t -y ->^— > a >JBlT:& 
0, KJPttl 0 nm~l Mm L<(42 0 0~5 0 
Onm) tftltffi^. tmtLTIl ft**^tJ*6» 
It <»K*«a»ft:a*«Xttafl:a***»»*biri) * 
ffll^Ii^X-tS. lOA^y'C-yg >R4 7 «Jg 

f« 2 nrc t f t £ t;i>-# g &AK>*ft-fr ■=> watt z> fs#] 

1 /Xyi"<— is a >I4 7 licnb©7;W U&JS ("T 
STFT«Kfit\**&l»#IIB£UT*>« 

<„ 

[0 0 8 0] Sfc, 4 81^2 1^1^)}. TF 
T IC J; o TT € 2>8>m<D¥-m.it&ft o ¥a«i LTO 

mmz^-rz. m2mmimmm4 stun #«nsBt 

IWSK, #U-f5K. #U75K. B 
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TFTlC«t*ftaEtt*2)IM|ft|»itT»i: 
Kttl. 5~2. 5ftn) 

[0081] sfc, 4 9\tmwmwvts.z>mmnm 

10 (ELgfOil) M2BRJUtK4 8fttf)|! 

l/t-y->^-->3 >I4 7\ZZl>i?9Y*-)l mil) 

T2O20KK >S2*H 3 2 fC«^$*l& <t 5 iCjgfi££ 
&*5, B 2 ©± 5 l:B9Rtfi 4 9 i K >I« 
2 7 t*«jtSEaf«!*na^J:5fcbT*< ELI© 

[0 0 8 2] H*1HS4 9<0±fCt4»<ba*«. ^bSS? 

Jt tt***«mtT?«t*» 3 mmmmm 5 0 a* 
20 0. 3~ 1 um(Dm2izmfz>ti2>. z.(Dm3mmmm 

X-y^>^T&. ^- /I— <Z>a«»4l 0~6 0° 
L<V43 0~5 0°) t-r-5t^Vi„ 
[0 0 8 3] ^3SP B 1«6»IK5 0©±lCt4ELB5 1# 
KW5n*. ELI5 lf4#BXf4«B«igTffl^^n 

temmmM-tiziEii&Am/iEjimmm/ftftm/m? 
mm.m<omz&f8.-znz>w. wMmm.m/^m/m^ 

30 *Hi£B. *fcttiE?LttAB/jE?L*iilB/fB3fcB/*^ 
t&MB/«^aAB©<i:D&*jeT*>&^. *B3B9n? 

[0 0 8 4] #*EL#»£L.Ttt. £CF<Z>* 
H!tttt : X(4^891i«(C§fl^^nfc«^*ra^S^i:^T 
#■6. fcHfMFJIU. 3 5 6, 4 2 9*1. *S#W£§ 
4, 539, 5 0 7^, *S#fF?g4, 7 2 0, 4 3 
2-5^ *H#f ! F^4, 7 6 9, 2 9 2§, ^B^fff 
SI 4, 8 8 5. 2 1 1f, *H#WSH4, 9 5 0, 9 
40 5 0^, *a*#HFH§5, 0 5 9. 8 6 1^, 

WFMS5. 047, 6 8 7f, *H4#ffFSg 5 , 0 7 3, 
4 4 6f, *H!(#fF^5. 0 5 9, 8 6 2^ *ffl 
M«5, 0 6 1. 6 17f, *H^WF^5, 15 
1, 6 2 9^, *BrSl5, 2 9 4, 8 6 9^, * 
S#rF?g5, 2 9 4, 8 7 0^. 0-1895 
2 5^iiffi. *#B8¥8 - 2 4 1 0 4 8 ff 1#M¥8 
- 7 8 1 5 9 

[0 0 8 5] EL*^glC«A^<^ltTG90 
<D*7— ft***SC3W* 0 . R (150 G <*§> B (#) 
50 K&jKLfcHSm<aELJ^£J&E£-r3;£iC, 
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|:CCM) t S«L*£;btffc#5£. RftS (*HSl«ffi) 
I'MB^fttl^ffiffl tTRGB iCttJS Lfc E LSH^fita 

[0 0 8 6) 02 W^jgttR G B LfcHe^W E 

[0 0 8 7] *Kf8«tt»**^CC«toe-r*t6-r*J: 

^5:td«Tt5. L-^L, mftffrttELKfct^TJfc^ 

0 5 SOT?. «3ttflESJHHfc 

5 - 7 Jl? - 1> fc -5 1 < ffifrfc Vi*jft«a * V t» if 

[0 0 8 8] ELI5 10±l:«ELi?©^i5 2i6S 

aspens. ng5 2tLTit ttOTMfc<o/h£v>v4f 

^->£A (Mg) . U?^A (Li) ^L<«*;Pv"? 20 
A (Ca) **tJ«»«:ffl^S. flF*KSMgAg 

(MgiAgSMg : Ag = 1 0 : lTi^LfcTO 
Tf&*«ffi*fflV-m«fi:V4. ICfcMgAgAlil, 

l i a i mm. sfc. l i fa i nu&igtf e>ns. 

[0 0 8 9] |ffi5 2BEL!5 1 
2iELl5 1 £cD§jl®«M«ELijf^<D§£ft^k:;*: 

£<f?g-r-5^eT&-5. *^«B«^T'ii. sit 

«« (Mi) . ELlS«STM$W^$f4 
EL^tP?^. 30 
[0 0 9 0] EL15 1 iBEffi5 2 

[0 0 9 1] &*S. ELS*M«KJtC^5£-r5)*t£tU 
[0 0 9 2] 5 3«#««<IT&9, ii5 2$ 

s«wt*£ rose. &a^iffi5 2 

7JP5Z^A (A 1 ) , «(Cu) ^L<«« (Ag) 

sffi 5 3 ic«E LH©^*isa-rs*!c^^t>«a^-c 

#5. Sfc, ±teELJI5 1. &&5 2£J£fi£Lfc&. 
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[0 0 9 3] 5 4H^2A7x^->3>Il?jb 

0 . MJPB 1 0 n m~ 1 am (»£ L<(J200~50 
Onm) tftUifi:*/*. S2/Vr>'<->3>I5 4$: 
SttSIWtt. ELl5 1**^^fgnB^i 

{Jf$l,<l4SS4>6 1 2 CC*TCOSa«eH) T-eJcffil 

[0 0 9 4] 0 2K0*$*lfcTFTfcfc±T. * 

[0 0 9 5] *I?gS^0±gB, TFTOffittitLT 

ff^^hU^XlEL XaH£B®tt#ffilVll£;ftat 
nJfl&£&5<fcti-5 tOTafe*. tot, B2(DELSS 

*«o*ifi»:Bffianat>oTrtt«i:<. h 2 ©watt* 
m2tmz&i&?z±-v<?>&WLV^&m<n-~z>izm&ts: 

[0 0 9 6] ±»#U">U3>ittffl^fcTFTtt. & 

fefi^o-^-rv^ ^(Dfcsb, m2<D&o\z. mmfavzis 

l:fiM<yf>^TFTi, ^-yh + tU7iiAl: 

lo, &#ftH#gEjj*a«Ilit& (»fettffi©it& 

[0097] {.mmmu ^.%m<Dmmm\z-^^xms 

\zmvznzmm\s!&&(DTFT&mmzftm-?2>Jjtiz 
\z-z>^Tmw-?%. AL, iftwsrfa^tc-r^fc*^^ m 
m\Bimzm Ltiiiwe^s c mo s leiK^H^-r 

[0098] s-r, 05 (a) \z7r.-?£.viz. Tmm 
(H*-e-r) *«sBKRitfc*K5 o i ^ffl*-r^. * 

3tmMT~\m£hitli7 7.±\Zl : MmtVTl OOnmS 
<D&{tWtltt&mm&2 0 0 nmJPe>£<Hftft%*K£« 

<D&mmmz 10-2 5w t %tbx43< tan. #j 

[0 0 9 9] 'Aizm&5 0 1 CD±IC4 5 nmCD^^<D7 
t^77XxU3>li5 0 2 ^liftlcDfigKS-t:^^ 
^tfe. 7€ )I^7 7 X y 'J 3 >KlCitt 4^g(4fe 
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[oioo] c:*>6B5 (o ^X'oxmit^mmx 

IZ&Z&fflW- 1 0- 2 4 7 7 3 5^tt**^K5lffl-r 

•a. 

[0 10 1] MPSB5 0 3a. 5 0 3b£*-r5{S 

ISM 5 0 4 £JBfi£T£. *^SS^JTttl 5 0 nmf«S 
^ta*«*ffl^<5. -C-bT, ff««5 0 4©±CXt;> 10 
3— hifelcj:0 = vfr;i' (Ni) ZSmtZM (Nit 
#g) 5 0 5*Mt5. JlONittlCMCML 

[0102] 05 (b) rag-riSK. ^m&n 

77->ij3>i5 0 2 ^^SfbT^.. CWISg. Nirt*S 
LfcS^E (£tT, N i WttUffl&.t.li^o) 5 0 6a. 5 0 
6b££.6<i:LT. £«i*tt¥ffKISIMba»MtfTU 

i5 0 7/!i«^n^ C»R#^JC*5UT. S^IUSf 20 
3*tCttHl 2 (A) R5*l,fcJ:3ft {110} B2ft(:C 
ttffc-T 5 lel^raj^^SJi att*d4:!&*«-3-Cir»*. 
[0 10 3] 0 5 (C) (C^-r^-pC, §115 

o 5^©sj77?iLTi smizm-rzitm ($?* 

KttU» £N i maffl$L5 0 6a, 5 0 6 blC^iRTT 
£-5LT*»«K'J>aUB*3nfc*« (FiT. U 
>*»<H«ttri-5) 5 0 8a. 5 0 8b^M$n5. 
[0 10 4] 0 5 (C) tc*-r«fc 5 ^i£t£f? 

ffl^,^t?6 o or i 2i$m0ftHNkA£&a]*.«. 

iQaKJ:0*U>'U3>«5 0 7 * 'C^ffi-T^N i 30 

^5 0 8a. 5 0 8btC$i«£nTLS5„ Ctl(iU>f3 
.k-S&STnSSt (**&#! TfcfcN i ) C0^^5"J>^^ 
\z «fc3ig#iT-&3 i#A 

[0 10 5] COXaCUcDtf'J ->Un>K5 0 9^^ 
iS5N i <7)jgSf±S I MS (Hft^-f *>ttffi) \Z£ 
Z>WfemT"Pte< <ht>2 X 1 0" atoms/cm* CSTffii* 

^s^^^-^citi/j:^. zLommtxiiimvxD 40 

S I MS»«TWifi!l^BS#Tafe-5roT. *KHCtt3 S Cffi 
H*S (2 x 1 Catons/cm'trF) TJ&5t#^.^tl 
•5. 

[0 10 6] ^3 LTM««*ffl^fciisSafb^tl. 

iSitt^tlfc^U S"J3>«|5 0 9*«i6tl5. 
u©#iJyU3>l5 0 9<7)#.£ffi^fcfiH4fl5 1 0~ 
5 1 3&/1?-->>/xmiZ£0Mf8.?Z. tuts, ffite 

is 1 3<D-mtmzmfn*£t£&*mitmt>**ti 
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UTMtStfiK (0 5 (D) ) 
[0 10 7] #HZ, 0 5 (E) iZmTkolZ. 5 0 nm 

u -E-co±T-^fi:f?fflm c fT-9 5 o*c lmmmmmw 

[0 10 8] £©S»tt{bigT?ttett«£±>BSfl:IMfc: 
v-UnX^tcOSfffiT^fk^jtfTb. &1 5nmfO# 
UvU3>BI**gHt;£ttTiiS3 0 nmjprotfty>j3> 
S£#ffi5E££*l&<, IP*.. 3 0nmS©ift->'j3>Ii: 
5 0 n m/ftcDg-fbgHb -> U 3 >ffiia**B $ tlT/<t5 8 0 
nmjpCDy-hiMSi^lK5 1 4*^SK$tl-5„ gtt 
1510-51 3©gWtt£<B*tBMfcxafcJ:oT3 0 

[0 10 9] 0 6 (A) 

?Xy 5 1 5£^J&L-. y-hJjs6^m5 1 4^LTp 

i 3m\zmt^ytm. mMmzte-ftn>-£tz.\$i3vvi± 

£^■5) ttTFTOLStiitffS«»t5fcl60Ii 
[0 110] a*. **Jgfi3JTti> ! ^5> (B, H.) £ 

>-7"— ->3 >J££ffli^T&fit^.> CCDXHKJ; 0 1 X 1 
0 ,s ~l X 1 0" atoms/cm' (ft^W(Z«5X 1 0"~ 
5 X 1 0' 7 atoms/cm 1 ) n >£^tt^*6«9« 

S516~51 8Ai^fi£^tl-S<, 
[oiii] *tc. 0 6 (B) (c^-r^^Jr. U-^x h- 
"7X^5 19a. 5 1 9b£JE5j6feU y— 1 4 

a. «,*Mtcwi 5g?t:«fS7ts. mm#)\zi*')>x 
(ph.) zmmftrnvtz^x-j^x-vrnmis 

K-e>yS*ffi^. U>$ixi 0"atom 

[0 112] ^©Xair«fcO^BESnSn^S£t){l^ 
5 2 0. 5 2 1tcti. n l!?F*e^l7n^At 2 x 1 0"~ 5 
X 1 0" atoms/cm' (ft^WfC«5X 1 0"~5X 1 0 
1 ' atoms/cm 1 ) »«ST^*^l5<fc 5 h*-X»£58ffl5 

[oi 13] ^tc. 0 6 (O (c^-r<fc5tr. ^JD$n 

5 1 4*i|g:t-j'^nTti-5roT*«?S**P$:ffll/ifc7r-^-X 
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\Z?* — iS&^A.Tlsl£-oT^Z>oimii&& : £>fttb, ts. 
[0 1 14] *HSS«9|Wii^C«mJ8!Ht©iSl»«gffi^^ 

[0 115] u©lll:J;i9nI^fM5 2 0, 5 10 
2 1 (Di^m. Wt> . nI^FM«!l«5 2 0, 5 2 101 

6 (A) OlST»J«Sn&p!H**fi4M*«) d=©*» 
SB (&frg&) CCOdtte. flCTFTit 

fc*^«£#J8 L 3 * C t ^Sft-T^o 
[0 116] *C. 2 0 0~4 0 0nmSOitKI« 
fi£U W-z>^LTy-Hl5 2 2-5 2 5SOt 
ffigl#:^JgfiK-r-£.S:*C0VX^M5 2 6 £Jgfi&-f-5. d 
©y- MM 5 2 2-5 2 5 ©Mi: <to TST FT© 20 
^i-^fiCftStfifejef*. *fc. V7^15 2 6«) 

[0 117] &*s. y-h«S«¥^«0#«MTJg^EL 

(Ta) , (Ti) , ; EU^y> (Mo) , 

yxr> (W) . i?UA (Cr) , ->'J 3> (Si)* 

&m {R&mztemit? ;m. gft*>yxy> 30 

(f^WfcteMo Mo-Ta&4) . * 

&tt«l27c*o^uu-f FBI (ft*tticttj'>£rx7'> 

[0 118] **JgWtf«. 5 0 nm(Pffl^t^>yx 
■?■> (WN) li, 3 5 0 nmf©^>^Xr> (W) 

n«A<r». x;v^^tLT+t/> (x 

e) , (Ne) ^CO^gtt^X^mjDT^ifS^ 40 

[0 119] £it;ic£>B$. y- h«ffi5 2 3. 5 2 5H 
*tt*nnffl^*Mfc»«5 2 0. 5 2 1 CD-SBty-h 

^> g&#*qgtcy- h mm t -> tc l d d m^.t & 

-So &43. y- hS®5 2 4a, 5 2 4b\tmMT'\t—-z> 

\z&7LZ>tf, -£mtmm.m\zmwt$tiT^2>. 

[0120] &tC, 0 7 (A) \Zm? <k O It. f- h® 
ffi5 2 2- 5 2 5K.t*VX£gt5 2 6 ? <h LTg 

BSg^WKnlPFfcE^TtifS (***«Ttt'J» £3*1)0 50 
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f-S. ^5 bT^fiE^n2>^FMfe^liE5 2 7~5 3 3 1Z 
«nl«T&£$»M*£5 2 0, 5 2 1CD1/2-1/10 

(f^aiWfcji i/3~i/4) <Dmm-cu >i>mm^n 

£J;?ICP«rr3. JMfcWKte. IX 10' 6 — 5X10 
"atoms/cm' (AS!«Scti3 X 1 0"~3 X 1 0 ,8 aloms 
/cm 1 ) Oi**tjffSl>H. 

[0121] wz. 07 (B) ir^-r«fc'5c y-h® 

m^m.^mX'ly^T, h-7X^ 5 3 4a~5 3 4d£f5f& 

mmizv >£$tsTm.mm®5 3 5-5 4 2*»j*t 

^CTt>7^-X7^> (PH,) SfflHfc-f*>H 

-•yffiTfrv^. cco«g«©u >co»ae«i x 1 o !, ~i 

X 1 0" atoms/cm' (ft^ffttCte 2 X 1 0'°~5 X 1 0 
"atoms/cm") <h&5«fc 5 fcaBSTT*. 
[0 12 2] CCIiCt^Tnff^HlTFTCy 

^>yfflTFT{i. 07 (A) ©IitMLtnl^ 
*£^®« 5 3 0 - 5 3 2 iKDSStlfc® 
02 fccmtSX-f 7f>^ITFT©LDDS® 
1 5 a— 1 5<l\ZZimTZ>. 

[0 12 3] ifclC. 0 7 <C) \ZmT±oiZ. 1/yX h 
77^5 3 4a~5 3 4c^Sl, ItfclCl/yXhVX 

i«54 4, 5 4 5$Mti., Z.Z\T'\$zS#7> (B 

,H«) ^fflWc'ft>h'-7'Sl;i0 3xig ,, ~3x 
1 0" atoms/cm' (tt^tfJICli 5 X 1 0" — 1 X 1 0"a 
toms/cm*;) 3 K#a>«*ttrrs. 

[0124] 7tG<M«mt 5 4 4. 5 4 5 (ZttKlC 

1X10"~1X10" atoms/cm' <£>ig,8te U >*^J!ra 

fc3te«±©Sg9?-T:8s;fjn£n<5. ^©fcs£>. ^-*i)jgfi£$ 

[0 12 5] ^:ic. 0 7 (D) izm-t&olz, 1/yX h 
7X^ 5 4 3^SLt», I1IM)I15 4 6^ 
ffc-T-So J(5lJilB*ft«Bt5 4 6tbTtt, ^*^^tr«5 

ffltin«^.li. ^fc, IPi4 0 0nm~l. 5 tw£ 
-rtl\,i&i<\ **««Ttt, 2 0 0 nmJPW^fc&ffcS 

^©±tc8 o o n mmomfc&mm&mmvtimmt 

[0 12 6] *<D&, Zrtl^tHDm&X-mtJBtSiXftnM 

^tC*3V^T^3gf?ffl^«P. 5 5 Ot:. 4WrKC0^«aS 

[0127] ^€,tC, 3- 1 0 0 %<Di^m^tsnm% 
4>T. 3 0 0-4 5 OtT 1 - 1 2«HWOj»aa*ff^ 
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[0 12 83 &*5, #-3i<ffcms«mi«ra8stai£5 4 6 

S»(«-raiBKA*lT"bAli. BP*>. 2 0 0 nm/PCDg 

ffV». fCDfttSO 8 0 0 ninJ*®fl?<ft:&*IK&Jgj£L 
-Cbttb/J:^. 

[0 12 9]^tC, 0 8 (A) tr^TJ: 5 fr, SgiJira 
XIS«S5 4 7~ 5 5 0 <h, F >6BI& 5 5 1 ~ 5 5 3 

€r^-r^.. t ij£i£ 

lOOnm. T i Sr^trTJl/S 3 0 0 nm, 
Till50 nmSX/Xy^tet?»*»«bfc3Ji*ljfi 

[0 13 0] 5 0~5 0 0 nm (ftS«fcte2 0 

0~3 0 0 nm) CDJP£T3S 1 /ly >"<->3 >IK5 5 

54iLT3 0 0 nmJ?05g-(bgHb>' 1 J3>BI£ffl<^ 

[0 13 1] CCDS*. ^t^fc->U3>KWi&BK^5 l ciL 

utt, Il/ty-/^— > 3 >K5 5 4©Blft#&»£ 

[0132] 08 (b) izm-r&oiz, mmm% 

UTtt#U-f5K. T£Mj;k BCB (^></->^a^ 

5 5 s tsTFT^^-r-sg^^^^k-r^iejs^* 

[0 13 3] SfctC, $2BM«&&J&5 5 5. il/tr/ 
>i5 5 4l:HK>EI5 5 3 \zm?Z>^> 
h U Bft«ff (HUE) 5 5 
"T^. **JM9TttStflS-f>S?»?A • XX (I TO) m 
Sri 1 0 nnKBJPSKJgJSfcU rt?—=.>tf ! £:ft oTH 
*«St-rS. SMfc-f >v"?AC:2~2 0%CD«E 

itMtt (ZnO) *«^LftII!»l««ffl^Tt)A 

[0 13 4] #.\Z. ^**^rtf*ft»K 
fbSSgK) *5 0 0 nm©f^CML. Bi^«fii 5 5 

6 K*nt?-r*tt«fcpi p«5*»j«utjii 3 mmmmm 5 

5 7 if MDtt£«j£?SI6. fiyl^Zyf 

> £ ffl H 5 C t T-S R tc r— /I- SMK OfflS £ f Z> 
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5. 

[0 13 5] *K, ELS 5 5 8K^1 (MgAgl 
S) 5 5 9£, *S*ffeSMHT*«»ftLftl»T?I 
8fEt5. fciS, ELI5 58OW(J8 0 0~2 

0 0 nm (ftS!MtC«l 00~120nm) , &M5 5 

9roJS^ttl 80~300nm (ft^WICte 2 0 0 — 2 

5 0 nm) t-Ttttf&V*. 

[0 13 6] d<©I@T"»i, ^feKlMfS-r&HJff, 

10 LlK&cflftff£J*j£?«. <&U ELJitt*«K:*f-r* 
ltti:ZLt*ft7* h'J W?yj8imzm^-r\z& 

[0137] eps, *r*fifc#fS-r*Hi*«*fc£-r 

ISt?X?^t7 ^W7X^SrfflViT*e^C0 
ELJB&tfttB*»&WK:»J*"r*. JfcHT. ^fefC*f 

[0 13 8] ELS5 5 8 £LT«ii»<D*m£ 

30 jE3FLtti£j|. fgftgfttfm^&AB-Cft* 41 

<D m <D ttnT' $> o T & 
[0 13 9] ftK*S5 6 OiLTtJT^- 1 ? 

2±&3E.f$.#i:-?z>mnm*m^tii,z&<<\ «n«&5 6 

0 «E L ia^HI^M Lfcfl# fc ^7X Sffl 

40 [0 14 0] g.lt&mmT'te.Z>&2 rt-y 

•>3>IH5 6 l*3 0 0 nmCfSI3«t^ 1^(SfC 

ti«is«®5 6 otfELm&Titft&ftz&kmrz'&Mz 

mfc-T^, if,l:S2/t ? y^->3>K56 l^J^fiK 
LT*<I<i:t, EL^Offl«tt*^^(CiSSJ6-&Ct 

[0141] u^lt@8 (O \zm-r £.otm'i&<nT 

*B5fC«. 0 8 (C) ST'^fiELfc^,, ^^[C^tClS 
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m v- u > y # > ts. a <d a o ~j > vunn v y- a > if 
ft) A?iS]±-r^„ 

[0 14 2] ^v5—i?>>/m<D!t!lW\Z£.r)%m 

(7l/+y^U>ht-*7h: FPC) £ 
^O^ttTSSiUT^-r^. ^cO.fcp^mffi'T^^ JO 

[0 14 3] ^ClT-*:||JiMOT^?-<yThU^XM 
EL«^B©«fiK^iai l©£Mg0£ffiUTia9Tr 

te, #5X*«6 0 1 JiK^J&^nfc. H*gE6 0 2 
<h. y- h«L£Kj|ElE&6 0 3 £, V-X<SWSgK)lErg§6 0 
4TMStl5. KSffg&GDX-f 7?>y«TFT6 0 5 
ttnft^HTFTffeO, y— hffl!&I&III%6 0 3 

izmmztitztf-hsme o 6. v-xfiraibiHis§6 o 20 

-So X-f7f>^lTFT6 0 5OHK>lil 

9itfi<J^lfflTFT6 0 8©y— H::8&8i£nTV>*. 
[0 14 4] ££(C. *Sit3!tJ T F T 6 0 6<DV — X 

*jttBB«*&«t6 o 9 5 fc 

^itTtt, «*{KI&«6 0 9 (7-Xf 
&) **#AetlTU5. m«S*JP^TFT6 0 8 

OHH >f'ttfitn:#:6 1 0^t/TEL*f6 1 1 # 

IZH&fBCDBE (#3fcli«Ttt 1 0 ~ 1 2 V) 30 
[0 14 5] ^LT, fl-gBAUJ^S&^t&SFPCe 1 

(bmeho 6i3, 6i4. &.tfnmm&&6 0 9iz 

[0 14 6] £<Sfx. A'5> ! >y«€r=b#ae)fc*mfi«aj 
CDELtya-JH:-P^ti 1 2 (A) , (B) SrfflU 

[0147] g« 1 2 0 0 idteHJitgH 1201. 7 s - 40 

^«^»jib»)!hik 1202. y- K{g*tflijB»mK 1 2 

Ifi^ii. AtB^SB«l6 13-61 5S1TFPC6 1 2 

[0 14 8] £<0£#i!>&<i:fcH*fflS. Jf?£L<teSK 
»®»Jk«ii*«ftHtf<fc5KLTA>>5?>^«l 2 0 
4*KW"*. /«t*3. /\W>ifttl 2 0 4fctELij? ; f <D 

&»Sll 2 0 5CJ:?T, Sfil 2 0 0ift 
I^UT?Bffi^W*}g^-r-5cfc5»CLT*«l 2 0 OCI 50 



^i2 001-5426 
24 

43. A"7v*>y#l 2 0 4ttSftCtTt)itfeO. 
[0 14 9] A^v>y*tl 2 0 4CD*rjSttt#7 

x. #uv-<f<o«uttt«»«*«#*u^. 

ft#7X (SiBSilSEi&tf^X. . SSilfttf^X, 

t757?^7^, WtR^WJIB (7i"J;U*»lfi. X 

S&#) . 5sU:3->*BBftIBlf&*l«. ir^S 
yfXtfflUTtftlr*. Sfc. Bttflfl 2 0 5**fg»ft 
ifeSTfeS^eXT-^U'X^^FCD^JIIW^SflaVi-SC 

[0150] £fc. ««M 1 2 0 5 ©«Ktt, X#+-> 
$WB. 7£U!^-h#BB*<0»»JW*fflt»SC:i# 

»9JiLTfflH5Ctt>Tf*. flL, flTflBttBBB 

[0 15 1] 4 5K, Afy>!?ttiISl 2 0 0tffl 

faciei 2 o 6«^FStt^x (T;i^rf>. -mi^a, 
gate) «*«i/T*<i:t*«atLiri. jtrxc 

JSttWEflcfcBL/TtiWMTS-? 8 5 1 9*T?«H&n 

[0 15 2] ffiBll 2 0 6ICftj»3W&KWT*< 

tt«ffl£L-Ttt»Hl¥9- 1 4 8 0 

6 6m&mz$tt&nx^z>&ofctm$:m^z>z.£w 

[0 15 3] 012 (B) fC^-r«fc5lC, iamSE 

Ctt«*KBS^fcEL*?*#TS«S©BBjWKtt 

en. ^-neimffiitii 2 0 7 ^mmmt.VT 

#.LTl»*. *SIJS0<ITtt. ELI, B« (MgAgf 

B12 (B) 

[0 15 4] ELB£BB«HS!f8B«9*»:tf 

n^«t<. mwt®96o>±izm-tz>&m*tt.<<*. mm. m 
m®&±\zfSLtft>nT^Thmmii\*t3.e>tti^tf, el 

S \Z 7 )V iJ U £ nt V» S C i *#*-r -5 £ IS 

[0155] ^£*5. «^«B 1 2 0 7111 2 0 8 T^^f 
n^M«tC*3ViT. BBM&H— ttttTftSflBtSB 

1 2 0 9 5r^LTAtti^iai^l 2 1 OtCSigg^nS. A 
ttl^Ei^ 12 10 UBBBS 1 2 0 7 tC0f5£«*JE (* 

tI**iT*D. Iltt^-Xhttfil 2 1 lSr^b 
TFPC 6 1 1 tCft^^n-5. 

[0156] zz-x-mmi 2 o 8t'43itsa>37^ hm 



( 

25 

BUT*. 

[0 15 7] ST. ***W0Iita5TH8 (A) 
«««SS (012 (B) fc*5 
t>T1 2 0 8T*Sft4S«) Kii^TSI 1 JRIBIJ&Mft 

5 4 4fiy:y-ngsi5i4^sb, -^<D±fcAai 

fjgZ'mi 2 1 O^^fiTTS. #Jfi. 0 8 (A) 07-7, 

se^s.^ h u~r >sa^ii^^f'jgfiK*ns. (0 1 3 

(A) ) 

[0 15 8] ^i;. 08 (B) \Z&^X'%2mfflffl8tm 
5 5 3Ml/Vy^->a>l5 5 2£X;/3 L >£' 

-r«»fc. i 3 o iT'isnsuasiiL, b."3Hjl 

SC 1 8 0 2 ^J^fig-r^. * LT, MJISP 1 3 0 2^15 
.t^lcLTS^E^l 2 0 9 $J|ft. £©}£ 

HfcSSt&l 2 0 9**08 (B) C*5ViTH3g«ffi5 5 4i 
HBt»fl6Sn«. (0 13 (B) ) 
[0 15 9] Cl©!ytffiTP3gSRTttELJS^CCUgfigXS 
0K3J||l||feftK. EL«&tf»a^»fifcI«) «*frfc> 
n5. COTES. 0 1 3(C^$n^m^TttTX^^Srffl 
v»T* 3 HMIfrRMt* E L »f#W«n&Wi5 fcf 
S. *LT, ^15 5 7 *®J5£bfc^> S"JcD-7X?£ffl 
lr>T««ft«5 5 8t»J«-r*. itlfr.i:0«®«S5 

5 8 tKtiiflWiU 12 10 t*<«E^ffi«Sl 1 2 0 9 £cfrL 

15 5 9SRWTB1 3 (C) <OttfB*#*. 
[0 16 0] SLhOXgC«kO01 2 (B) ©1208 

T. AliiAEfil 2 1 0ttA"7y>^l 2 0 4tSS 

I 2 0 0 &a>n*MH (£Lj|*M 1 2 0 5-C5ft*£*l 
T^«. W*. Stai 2 0 5ttAtijaE*0>§Me*+ 
#K¥ffiffcL5ftJP£#£>STi&-5. ) tl^TFPC 

6 1 lfc&flESttS. tt*. CCTttAttS^ie^l 2 1 
0 {COViTltt^LfcA^ ffi<OttS*JiH^!6 12-614% 
RJ*CbXA«>S?>^« 1 2 0 4CTM-DTF PC 6 

I I \zmmznz><. 

[oi6i] mmm2) k*©*^* 

0 1 (B) fc*Lfc#lJ«t»ft*t)«)tLfc«*Hl 4 
[0 16 2] #**SfclTtt, 01 (B) \Z7pVtz--0<D 

nmmmmi 1 1 *«»-r*^^©B*WT?*a 
w*rt»cB«an*TFT*jft»tt-t-o**T?Ai». 

[0 16 3] d<0J:5/j:*fiKt-rtl«, «fc 0 iftWIDAcH 
[0164] «jR^I6Ml 1 1 1 SftjUfrT* £ t 

■c. nm&mmi 1 mm 
omzzzmiiT z\iztt.< nwm&mi 1 i<Qi&ti££ 
tf* ^-ntc«to«js«$&si 1 ltf>«EE 
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«8I«*S8fll 1 l*»&«*&$*x««EE*t*/j:*J:5«tc: 
[0165] fc*. *$ttH0«llG£i*£IK0!l 1 COftmx. 
[0166] ftEJ&H 3 ] 0 1 tfttt* 

^■r*. *2iiwi6*H)i4 8*»ri4-r*ia*-c 

fc«MB« lfct£*.«fc^. *2HPtl|6INK4 8-? 

10 «^nfc7'f7f>yfflTFT2 0 1, t»«fflTF 
T2 0 2J4H1 traU#HfiTr»*©T. CCTCDiaBJte 

[0 16 7] Ig2]iffli%&l£t4 8Rtf 

m 1 /t y v^-va >g|4 7 lxTn>^? 

I$fl6 1tlT, 2 0 0 nmJ?CD7Jl^n£A-&& 
K (lwt*©^^>^^WbfcT^3^^AM) *WLtt 

20 jffSL^. 

[0 16 8] -E-LT. *©±fcBJfta*tt1?&<&»3Ji 
MtftlW)t6 2*3 0 0 nm<O**fc»«L. »l6 3i 
LT2 3 0 nmf OMgAglS, ELl64iltT 
*^tftili2 0nm, ^|4 0nm, IE?U$i£S 
3 0 nmSISt?.. fiU ELl6 4«l6 3iO 

<fc£„ c:^-r*c:tT?l8E«6 3jJtafc»rt-r*BWi6 5 
£jSt»-r*c:£*B&<"c: 

[0 16 9] Cfflig. gl6 3tEL§6 4BYJlf 

*«, ifSl VXi7T?^:HiStC^<S6 3£Jgfi£U 55? 
r»2VX£T#fi*3fc©ELli£»l*-r*. ^LT. 

©ELJf. #&5£ftC0ELjf £Jgj£TS.> 
[0 17 0] RGBCMiCTSH**^ h7-f y 

mmzmm?2>\zu. *4&3£®eljijsk:jb3-?x 

40 #fe^7 l e©EL®fflf-m4-TX^*Srj^ffl^Tfc« 

[0 17 1] I5LTELl6 5StisELfcf., ^© 
-hK«9i*«ll {^nmWCIA I TOKfC 1 0*tXOtt 
ik&&&'S&£l±fzmm) -Tft«Mi6 5*1 l 0 nm 
©JP3 :5LTELSf 2 0 6 ftWAd 

>16 6*»i«-m«Hi 5 k*?- J: o umfe<om$sti 

«MMWTFT2 0 2©V-^E 

so mzmitfizftz>%.wm!&mz{t 1 0-12 v©«ffiAi# 
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[0 17 2] ibfc*£. S-H^T'^fiK 

[0 17 3] &*5, **Jg0!lW«PJctt. 2© 10 

^-rtKommtii % a * izm&sto&z z. t^wieT* 

•5. 

[0 17 4] [&KM4] USSflU 1 ICi 

mmmmo— m&tsim-rz. Rfli:ttHi6*«v»s. 
m i e fc*j^TE i x«m 2 t^js-rsas^ttt 

[0 1 7 5] HI1 6»C*5HT, 2 0 1(iX-f7f>^ 
TFTTJbO, V-^M13> 4, f 

-b&m (y-M2&£afcfr£) I0 6£^tr„ 20 

2 0 2««M$iJPfflTFTT**»3, 7-XSi2 6, f* 

K>i«2 7. y- hm 3 o £#tr. msft^u 

WfflTFT2 0 2WHK>IJfiK*3 3 (fib, 01 

T) . S^fiS 3 4 Rt; H l/-f >Ei 3 2 *^LTit 
mW.4 9 tm^LWtcSDffi^n*. &*S, 5 1, 52T?tS 
£ft3*J§iteELS 5 1 iH®5 2CD^J&&B£5Kb. 
Iifl4 9, ELl5ia^i5 2fEL^f2 0 

3 £^fiScbT^-5. 

[0 17 6] iOtS, X-f7f>^flTFT2 0 1C9 30 
H U-f >E*g 2 2 «3 i7 hg5 1 6 0 1 l=T««EMfll 
fflTFT2 0 2©y-Mffi3 0 inmSUWK&j^n 
S. ^-©y-h«S3 Ote«tiftSWfflTFT 2 0 

2<DV-^E«3 1 <fc«&&SK#K*5V>Tfi9$Wft 1 1 

3£jgfi£-r3. c©y-xE^3 1 \t&m-mitL%5-z.z> 
nm&i&mi 1 1 £*»»c*«snTu*. 

[0 17 7] &*5. **««K4St»TH 1 6K^bfcIS 
T FTX te«J#^» £ £ CO <fc 5 tC Mfc-? -5 40 

[0 17 8] mmW5) **Jg{fiJT«, 7fr^7 

zmmtL-tzmso-mzmwrz. *^wtc«, mi 
6ic^btH^«jg^*^T, y- hszmnw&zmu 

^^(D^LtzM^mi 7\Zm?. &*5. mi7«mi6 

co y- h ie^ <oiij$<o **<jt& -s fc- it t? * cDffis a n c t- 

ttrct&in&iBHttftift-rs. so 
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[0 1 7 9] m 1 7 iC&l^T, 7 1a. 7 1 b«IU£0tJ 1 

oy-h««tra«taft^>yx^>Bti:^>^^ 

mi 7t;:^t\k5K:&*Mj£b;fc/^ — ^.tbTfc&i^ 
b, ft^WWCSKKSftt/^-^iLTfeAn*, 

[0 18 0] y-hm@7 la. 7 l\>£VT\±g.it?> 

?)iWLt. $ y$)vm<nmmw&*: u ^y > t ^ >^xf 
fc, y-h(ft«K*ifi«[b-csttB+'v«A-r*i5& 

[0 18 1] dtttCStfbT. y-HB2^7 2 <h bxy- 
M17 la, 7 lb£i3'b&&tt&:l*«K. RH$HZ\$ 
T )\> S n O A £ ^l&ft & -T 3 ^K-^ $1 £ 1 T -5 

ft*K«J!fr>«. y-hffi*S7 2 fcttttKfMflWiiitt 

*esdK+*i£«b j f>-rti7;i'Sr:>i/A j ?>ia*-&^nT 
[oi8 2] **««©«jfii:-r*«^, **sfi»ji<om 

7 (D) OlSK*U»TJ81li«HeiMi5 4 4 £l*fi£-r 

^wtcs^tim^ff A.tf^i.i. c<?5®-&, y-has 

7 1a, 7 lb*»«£bfctt«TJIftffl«Smjt*;iiK& 
+^(CTett^f|:ffl^„ »*b<tt»*S«!!>U 
ppmKTT* *3f=ffitt#H«Tlftja« «rfT 5 »lr «y- 
h«®7 la, 7 lb*^tStlSCt«/iH. EP^. W. 

<t\z&K>mnm&mijQ-rz>z\ii*>t<!.^L. m^mmit 
mmm (.mum TifcnTis^j;5&itt)&K 

[0 18 3] ^E-bT, Sttft:XS!4*^7bfc6, 

^^i.xtt^s^^t-r-s^miR^^b, /t^-n 
>i/cioy-hK^7 2 sr^fiE-rna^vi. 

Ty-hll7 1a, 7 lb<fcy-hSB^7 2 tO^ftfT 
-Hffi7 la, 7 lb(CSffj£«5y-N«ffiSrJ0^^)Ci 
[0184] *HJ®{BjOD«lit«. «f«CH«fe«^««CDffi 

[0 18 5] *^fg^©Eb*^H«l 
»C0tJ-^7W-A(r»SiJbTKt!j-r?)fcJ6, H^gBSro 

\z\mmm^?z>fk#s (is^atn. ?4§i*fcttT 

»*bv^ 

[0 18 6] TFTCD#Sii^Sa*S^BJ-effl^^ 
'J x'J 3 >K(C«toT#StCKl^ttffiC0iS^T F 



( 16 

29 

i&mmtvxitmnmo&^Gmmmm&i. 5-2. 

[0 18 7] £©;itJ:9;*:K3BW£H3fc$©ffi«©;*: 

*nEL**S*k:*16-r-5±T?«k ! t>»*t/j:ao«5 f 
m^Mmmms&zmmzfrm vxmvmmitz k> , 

[0 18 8] Sot, **««©«t-5tt«ljS»=«fcoTy 
TBI 7K:3jsL/&HS|t«ljfiJ4*B«W*We.l8Jt-r*t> 

[0 18 9] C£ttfl6) #HfgiE©<k5lC 1 71/-A 

[0 190]*I*|llc8EoTH5 (E) ©Xe*Tff 
»0»«tt3&tM<. flO|ia*ffi*««toT*0. TFT 

offititts c fe#n«cj«ni!>f^a*€*-r t f t 
*«#sft*. *wmm*x\t*^mmxi&wrzi'V=i 

m\z-o^xmwrz. 

[0191] a««i»tt«'>U3>Kt4. «««icjin 
(mmmm?mm&m n«t*«*Tr«F* chert* 

[0 192] iaS#KSy'J3>Ii:ci^TX 

imuh. «*>ft<a>s {lioi BBcwis-r 

*<-&*tlTl»-5fccD©*fc-5El6li5tL,T {1 10} ffl 

[0193] 0i9 (a) vmmi&.ffl&&i'V^>m\z 

X#7t-ll. 3 5 Atm©«^«£BWL.T#fc«^*S 50 
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S8t*T**. — 019 (B) ttSE#©#U 3/IJ3 

>mizm3kftx&?mzmttvxmrcn?m®tfi&x$> 
*. ft*, v»rnt>9K+*36««^«<o!BJtsnfcffi« 

[0 19 4] 0 19 (A) ©*« {110 1 ®tC*ffcTf 

9 (b> <Dj3te£.2>xTmmx&o. Ei6]®*i«^{ie> 
[0195] ft*, 019 (a) <DnT&mmmiz&^ 

x {1 10 1 ffiJc»rt?-r*BWaEA**sn-cv»*^i 
tt, {110} Et^W^S^Un^^x/NOm^lel 
W«i:tt«W*lWr9i6*»T**. *&, 'J 3 > 

[0 19 6] ^ntt*ttlk»»a>'Un>il©W«T?"b 
fc-6. ftteftttttfi* {110} B£EGliB£LTt» 

10} s&EisiBtUT^**)©©, -e-n-enA^aitt 

0#f Afttn&n ± fc*»§rain*. -e-n 6 **aft o tje 
*<D£jH££©Ta&-5. 

[0 19 7] <&U fi*©ttftS[tt«B!B-r*i'5K«» 
M*ft^ttttatt£illft 5 ^0 ttft 6 ft v>. fto 

icii {110} E«aioJins»">'J3>^iA©« : F«na 

9Mlk£:iejlti&fr>&*X.«. 

[0 19 8] ttlffiCt^?., #*Jfi0!IK*l/>TTFT 
©ffittitLTlMyUa>Ill {l l 0} BAC 

[0199] mmmRm&^i) a>m<n%i&*m 

fc) SU©^IM&i:©§f-ffi£:fc%*.<E>*.-5 < , HfnCLT 
[0 2 0 0] *tBKAttffl* LT*rii-r 

[0 2 0 1] ft*. *gftt4§MC*tt*|gfit&T©ai!&tt 
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te. TCharacterization of High-Efficiency Casl-Si 
Solar Cell Wafers by MBlCMeasurement ;Ryuichi Shi 
mokawa and Yutaka Hayashi, Japanese Journal ofAppl 
ied Physics vol.27, No. 5. pp. 751-758. I988J iZs&WL 
Ztltc rPlanar boundary J 

[0202] ±c»xKj:ntf. ¥-mvinmzi*%L&n 

£<0¥BtttMM4«»«K:*«ttT**i&O4*« 

[0203] ¥nzf£&w <.mskm\zmm.-&m ami 1 

0) *|i-C$>S*^, {2 11} 5Rfttt|f-*» fill} 5R 

us. 

[0 2 0 4] aiSMSy'Jn^^TEMS^bfe 

*K4J^T, W#©lBftffc©iE3&ffiA« {110} T&S 
{ill} ffilc^jfcf S*&?*j*at&f ££6 if 
Si. 9 = 70. 5° OltttCZ 3<Dttl&&ZU:tjiZ>Z\£ 

[0 2 0 5] 9 = 3 8. 9° <DmzlZZ 9 <Dttf& 

[0 2 0 6] ^<D#/«C«JtSfel?«, 

«®^e*i«BS {iio} TioT^a^ec^, 30 

[0 2 0 7] C6>fltft|iMII& QEflftlCttttAttJlatt 
^tti<S'&LTV^^i**LX^-5. BP^. 

ssf s h 5 5/ r<Ptt*#«Kfpo \z< niiutaoT 

[0 2 0 8] SsfcS&fc, iitf^Iyij3>ISi 

figf -5fssc7 0 o~ 1 1 5 o^commwiw&jLm&fyT' 40 
e«$nxtr»-5iii*»€. i fe^^^Ta&-5. 

[0 2 0 9] C©*P»fc©*tt«?X (El 
ectron Spin Resonance : ESR) (C«toT7. fcf >Sf,g£ 

<DXfcrx£g}i4>&< £*> 5X10" spins/cm' £TF (£? 
£L<te 3XI0"spins/W£TF) T**iiJ»*«*b 
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[0 2 10] at*. *tt«[|MSa->Un>Btl^^T© 

a &K#w&Bi9iw:, *mmAiz£z>&m¥- 10-04 
4659 nmmmmm. »i¥ 1 0 - 1 5 2 3 1 6 ma 
mmmm. 10-15230 smammmm^ 
immw- 10-15230 s^mmmmmz&m-rnte 

[0 2 11] ill«te5MS»->U=i>it*fStt«i 
LTfitfPLfcTFTtt. MOS FETKBEftf S*SR» 
1$£^Lfc„ *Hl«AjWK#UfcTFT (fib. ffiftd 
©Btfftt3 0nm. y- h«68:)Rc0KP«l 0 0 nm) 

[0212] (i) x-f^^>^ttffi i-ty/^-ym^ 

N^i**^I?TFT:J3«fcU<P^A'*;i'£!TFTi: 
fc(C60~100mV/decade (fi^S5tC«60~85mV/decade ) 
i/h^U. 

(2) TFT©ftf^»|lE©»«i*t*«»«l*«HllK 
(Mfe) **, Nft*;HTFTT 200~650cm ! As 

3O0~500cnr , /Vs ) . Pft^iTFT 
T100~300cmWs <tt*MKB: 150~200cm'/Vs) ii± 

(3) T F T®KltE©liat&5 ^ffllE (V 
,„) A*. Nft^JHTFTt-».5~1.5 V. P^-^^ 
JHTFTf-l.5~0.5 V£/h£<^<, 

[0 2 13] «±C5«1C. {SfeT«tlfcX-f -v^>^1# 

T^*>. $eC, ±ISTFT5Jl^TiSf^L-tU 
->U-*TteS:*T*<J 1 GH z <D5£Mmm®.&mz>Z\t: 

gfcft : 9© 

TFTCD-y-h*6ig:K©KJP : 3 0nm;&tf5 0nm 
TFT©y-H : 0. 6wm 

[0 2 14] Sifc. mStrv-^hU-^X^^iSf^LTSi 

fp«a[ft**»bfc. ^©*§m. y-bte&momm 3 

Onm. y-hfi0. 6 Mm. «M«JE5V, gS[5 0 
&©>-7 hU^X^K&UTtbfl^&gcl 00MHz® 

[0215] vAi.cims.vyyyv-z&z.uyvvv 

ffittli-TSTFTii, Mft'/'J3>SlW;MOS 
FETKESJrtS, «L<(i^«f 5»^tttg*t)OC 
i£?Ki£f £>„ 

[0 2 16] EU:fl>J:5K, iltttt»l§A->U3>K« 
ffl V^S d iTSfeTtbfPiS^OjSl/iT F T^J^jSan. 
-e-CDT F T-TM&i))Ie]IS£J&fi£-r<5 - iTSS&lh^©^!!! 
«ceft0B**taf Sdi^Tr^S. BP*.. £Ut©<k? 
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[0 2 17] l^SMax'J3>ISfflWcT 

i/fflTF T-^m»ft$iJfflIffl T F T fCffl US C t t>W3»T* 
S. »f^i(S«^jS<&«.C4:T?«J*«t«^©»*i2b*«F 
F«flt>SSi2n. ELJg?£fg#£itSj£^ii* 

[0218] C*JS0iJ 7 ] HlfiM 6 Ttt##K:*a-PB 
»L5*TFTS«t»TBft@lftSr»JsR-r*«S*Lfc 

s. 

[0 2 19] *St|JfiWrtt, BHSI$8 0^-OOH*g|5 
8 0a. 8 0 bK^tt. iSi^ge 8 Oa^r-^fffflBl 
EJj&S 1 aitfy- hfl«MHiHK8 2aTCAU ■ 

m&s ob*5*-^«*«wttia»8 ibxi*y-m* 

{BUSKSblef^ 8 2bTSgfttnrs. 
[0 2 2 0] i©i&, gf^gI58 0a. 8 0 b £ IIP* C P3 

£Mfe»T&»-r*it;f. 7=-?immmm®m8 ia, 

8 lbatfy— h«^««»ia»8 2 a. 8 2b(DlbfP« 

[0 2 2 1] £ S fc. tt«5H«R***.fcW-ntS7' H W 
^-f>S8ra*fi»tt5C:^Ji*T#S. BPS, «*«rM 

[0 2 2 2] afefc, M*«8 0a£8 Ob£«0Mi-TlB 
«k*3fi*-r*21i:fe-C**L, B^nt>8 0a<h8 ObtT 

S, ffli*gB8 0 Clli#±i*»«ftt« J:5)S*^ 
[0 2 2 3] **K«TttB*«*=ofc#*tT 

s. 

10224] cs^ssm 8 ] ^mmmv\t, 

itt*«i:4Ift]5«il/fti^twt. ift^tc«ia2 l 
Srffl^S. 

[0 2 2 5] **SS0iJT«. Bsiia$8 3 fcBSOOBSgB 
8 3a~8 3dtc:#tt. H^gP8 3a~8 3d*&^^— 9 
«^«'JKtblHlSS8 4a~8 4d&tfy-hA4HMRttlilB 
8 5a~8 5dT-K»)-rS„ 

[0 2 2 6] B5&SB8 3a~8 3dSB«flrra 

C^ffiScT^KTSCiTx-^^^fiyi^tlJllISSS 4a 
~8 4dRtfy--hff*tffllSBSj!H]SS8 5a~8 5d<0«r«- 
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iS<. If lAO'i>&^E L^S8t5f S ^ t A1T$ 

s. 

[0 2 2 7] »ffHJft»S**&^n«7Kl^ 
X«HS 1/4 CTSCl t*iT^Sfcfc, 
^?-r>MI«**»Kt*Ci3&«T#*. EPS, 

*|6j±$-&Sdt?5*T^S. 
10 [0 2 2 8] mm&8 3a~8 3 d:£T £#f-frT 1 

I^tStSIiiA'TtS. $e.(CH*^8 3a. 8 
3bT? 1 B&£4t*U 8*358 3c, 8 3d-eiB&£ 
*SU SS^65«rS^CS2tS:OB#«rllBtfr*^-rsC 
ifcnlltgT&S,, *^tCB*^8 3a, 8 3bT&Sfi{ft 
^^ihBtb, Hmg&8 3c, 8 3dT?fcSB#£»B£: 
■TSclifepItgT^So BPS, BmSP8 3iz»WtB± 

[0 2 2 9] Jtt*, *^«fiWrttBsg85*EHOC^^T 
b>S#f £ 5 K«*©H**fc»a-r* £ 1 t> oI^Tfe 

20 s„ *&, *moid.tt *iseui~6CDv»-rnw 
s. 

[0 2 3 0] cxitM9) 3fcnifiWTtt. *mwm*x 

£ffll^S. 

[0 2 3 1] **M.«T?tt, B5H8B8 6£B30CDB5!tg& 
8 6a~8 6dK#tt. BiftSBS 6a*^-^<I#ffl!lKB 
HISS 8 7aRtf^- hflT«MKKlg]|&8 8aTK»L. B 
30 ^8 6b£^-*«*§««SjtHl£g8 7bRt*y-H«*t 
fiiJSKlfrlelSg 8 8aT^lft-rSo H«tC. B^SC8 6cSr^ 

7cR^y-hm^fi«^»IUK8 
8bt?KSlb. Blggl58 6d«7-^e4««niaB8 7 
dROCy- hff^ffliJK»lHlS8 8bTJBS&-rS. 
[0 2 3 2] C<ZH§-S\ B*«88 6a~8 6dSraKffcH 
U^«^T*IEi6-rSC<hT^-^«^fliJKI!j(HlK8 7a 
~8 7 40lbfftq&&e#* 1 /4i-^t-rc«h*iT 
€T, y-hfB^«lljSBi()lsI8S8 8a, 8 8b<D»j^j6gt* 
§*l/2l:*tni*<T*5. ^OfcJt). *i£^J7 
40 *>»fl5-7- 0, «i«tta<iSS<. ifi 

[0 2 3 3] SSfc, ftf^H««c*JEA«t.ttltf7FU 

Xf-f >«8M*6«6C«i:S^i:*i-C#S. IPS, ^^Rf 

*lfi]±*U-S^«!:*«T$S. 

[0 2 3 4] BSilSB8 6a~8 6d^;TS:#-li-T 1 

BifeSrJS^-rSCltS-e^SU, B3?S58 6a~8 6d(C 
#^T&*»&«B«S**3*TfcAV». 50ife> 8 6 
50 a~8 6cTlB«*«^L, Bsi?gg8 6d<7)*.^/ot5B 
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[0 2 3 5] fc*, **Jfi«RJoeifig«. **Wl~6© 
[0 2 3 6] C^ttWl 0) **Wl©H2E:SLfc* 
T**. 4*C*«EIW»fflTFTtt*WHBfC*-3TJt«S5W 

mmwo*. s KTJu»a»wi(Htt«**-r* c t t*t f t 

[0 2 3 7] #fca***>r3S#tt*ma:L-04. B 

. c <jk*) . n (g*t) j6»6a«n/t^ 

< tt>-ocDjFc^i:, Al (TJl/S^-^A) , Si (S 

s ^ t* ft MR*** tf $ ti * „ 

[0 2 3 8] #J*Ji, SftTil'irOA (A 1 xNy) 

fcft«*n*7JU5n^z»fflas<bft. mt&m (s i x 20 

Cy) KftSSn^&ig©!*:^, gfbftiH (S i xN 
y) Utt^Sn&Jiift©^^. g{fc*^3f? (BxN 
y) KftftSnS^^SlSOSftft, U>«^ (Bx 

py) (c«^$n?)*:'j'^©'j xtvuzm^zzttf-ai 

m-?$>Z>* $.tz. gHtT^^A (AlxOy) tCf^ 

mtstizrfrs.-v&vmitmtmytmzmn, mem- 

5„ ±I2M^«^(C*3^T. x, yte{£;t<Z)& 

[0 2 3 9] ±ia{b-&^HCffi0D7C^*ija*.-&^-ti- 30 

JlPLT, A 1 NxOyf*^n^Mft7JHr>?A 

T?fc<, 'J *ft*©«A*Ki 

*. ±ESftflMt7 , ;U3=tfAK::fev>T\ x. y 

[0 24 0] £ fc. <&MW 62-90260 Jt&ftfcC 
ft**lfc*r»*fflH*dtj8«tr**. BPtS, Si, A 

1 . n. o. M&^tsm&m «au Mitft±m7im<D 

'Pti. <£*> $f£L<«Ce (-tr'J^A) , Yb 40 
(-T yr-;HfCA) , Sm (it^'J^A) , Er (XJU 
fc*£A) , Y WyhUW) . La . G 

d WHUr'JA) . Dy (i^X^nvOA) , N d 

[0 2 4 1] '>&< tt>y-f1r : E> KMUttT 

t^:? 7 (We*'-* ir^>HC»tt«)ifi^ 



#58 2 0 0 1 - 5 4 2 6 
36 

ttftfttUT««>T*aST**. IIL, R 

SKftlrMRJP (S?*L<li5~ 1 0 0 nm) T'ffl^S 
£ Lt>. 

[0 2 4 2] ±fc. ±e*m»**fct3tt»*»Sfc-&» 
[0 2 4 3] fr*s. ^SiSE^jrolftj&te. ^JSCT l ~ 9 cd 

nrn«D«« t *> s a cft*^to-&T*ft-r * c t a«sr 

[0 2 4 4] Gfeffittl 1) Sfcttm-CttELJifcLT 

ssta e l tm « *# »ce» * ^ * . * cD«t 5 & 

[0 2 4 5] Sfctt, *S*WK$£t::ffi»«ffi«>i&u*i« 

[0 2 4 6] *jfc. #*i§0i|CD#§fi£te, *ifi«l~10 

[0 2 4 7] CUftMl 2] *I%i$^ILTMd 
ntzyfT* h'J^XliELX^S (EL^a 

[0 2 4 8] ^l^ttlSCELf-fXT'K 

[0 2 4 9] J t©.fc'3&*^S»£L-Ttt. ELf^X 
^K. b*^*^5. ^v'^JP*^^, 

-tty-> 3 >. /t-y^n>bfa.-^, 

/^hf-fXi' (CD) . U— tf— Xi? (L D) X 
tt^5?^;PtT^x-f Xi? (DVD) 3?©fE»«E#£?S 

B) -etie.mTg@OCTSr0 1 81: 

[0 2 5 0] 018 (A) liM-VtJln^tTa-i't 
^ 0 . 2 0 0 1, 2 0 0 2, &m&Wi 200 
3 . H 2 0 0 4 *t^rtr. *Sf6^tt*^»B 

200 atcffl^-scit^-c^r*. 

[0251] 018 (B) lii;ftiJ^7?*!). 
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2 10 1, Sl^gB 2 10 2. "gPAflU 2103. J* 
f^X-f y^2 1 0 4, /X^t-U — 2 10 5. g{£g|S2 1 
0 6^£-grfr. *B36WS«*ft«2 1 0 2»Cffl^*Cl 

[0 2 5 2] 018 (C) tt§SSBllDtttt2!<DEL^ 
XT'KW- 8& (#Jtfi'J) T-abd. *fl£2 3 0 1, (g*§ 
>T-~7)l 2 3 0 2. *«HJ£/*> F 2 3 0 3 . 
?2 3 0 4, yt^Xk 2 3 0 5. 3E^3£B 2 3 0 6 ^Sr^ 
tf. #38W;t»*2£B2 3 0 6 Kflit** 

[0 2 5 3] 018 (D) ttGftiKtt$ffij*.£ai4fc¥¥£ 10 
mm (*#Wtd«DVDfl*SB) TrfcO. *#2 4 0 
1, (CD. LD£fcteDVDl£) 2 4 0 2. 

jgf£;W ^2 4 0 3. S^gB (a) 2 404. 
81 (b) 2 4 0 5^tT. &7Kmm (a) HltL 
TBMMlMi£«3j?U *^gfi (b) liiiLTXffi 
«**w-T«3&*. #fgW;t;i*i£^gB (a) . 

(b) fcfflm&ctj&t-ees. ft*, tesfe^^e^fc 
[0254] 018 (e) izm&m (^/ww n>tf 20 

a.— ^T&D. *#2S0 1. ^^^8152 5 0 2, g& 
SB2 5 0 3. SfX-fyf2 5 04, Sigf2 5 0 5 
«8SS*tt. *^^liSS8I2 5 0 5\zm^Z>ZtfrT* 

[0 2 5 5] W*«fcEL»»0**)Bft3&*i«< 
[0 2 5 6] Et±©«fc:. *®§8?grojgffl«gBB«a*T 

$>z>. ztz, ^mmm^n^mmz.-mmm 1 ~ 1 i©t* 30 

[0 2 5 7] 1 3 ) i^WE L 

fflTFTi E L^tOP^{CiS(tSffitil#:<W«:tn:«i*ife 

[0 2 5 8] £-rELg<hLTffl^5EL*t*3f£ft5rr 

tLT50nmf©TPD. E L Jf t LT 5 0 n mj?CQ 
Alq£J£fifcU *©±IC-MgAgT?«C*l»**ia:^fc 40 

0/1*-> (2mmi) ±KEL@£:£®^«U IT 
O/^->tB$t5i'5l:Xh7-f7'tt0MgAgi 
H (2mra» ZMffcLtc. 

[0 2 5 9] d(Di*f^SLfcEL^^^it)«)E (Vo 
ltage) tfttS^S (Current Density) <Dgflfii ; £0 2 3 
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